Determination of ceftazidime in dolphin serum by liquid chromatography with ultraviolet-visible detection and confirmation by thermospray liquid chromatography-mass spectrometry.
A simple and sensitive liquid chromatographic method has been developed for the determination of therapeutic levels of ceftazidime in dolphin serum. The method involved an ultrafiltration of diluted serum with an equal amount of acetonitrile-ethanol-water (40:40:20, v/v/v) through a 10,000 daltons molecular mass cut-off filter. Separation of ceftazidime from the other serum components was performed by ion-paired (dodecanesulfonate) liquid chromatography using a reversed-phase column eluted with acetonitrile-water solution. The ultraviolet absorbance of the column effluent was monitored in the 200-340 nm range of a photodiode-array detector or at 258.8 nm on a variable-wavelength ultraviolet-visible detector. Recoveries of ceftazidime from dolphin serum spiked with 20 and 2 micrograms/ml were 92.9 and 91.1% with coefficients of variation of 5.5 and 5.7%, respectively. A correlation coefficient of 0.9994 occurred with ceftazidime in aqueous solutions (n = 6, in duplicates). The limit of detection for this antibiotic was estimated to be approximately 50 ppb (ng/ml). The unbound ceftazidime concentrations in dosed dolphin serum were determined to calculate the protein bindings of this antibiotic which yielded 32 +/- 2%. The ceftazidime peak identity in dosed dolphin serum was confirmed by thermospray liquid chromatography-mass spectrometry. The thermospray mass spectrum of ceftazidime exhibited only the fragment ions, involving the opening of the beta-lactam ring, at m/z 237, 255 and 315 when positive-ion detection mode was employed and the fragment ions at m/z 235, 253 and 313 when negative-ion detection mode was used.